Wolf 's isotopic nonresponse in healed herpes zoster in erythroderma
Sir, Wolf et al. introduced "isotopic nonresponse" to describe the absence of an eruption at the site of another, unrelated, and already healed skin disease. 1 Herein, we describe a case of chronic recurrent erythroderma secondary to atopic dermatitis but sparing the site of herpes zoster affected area, thus demonstrating Wolf's isotopic nonresponse phenomenon.
A 38-year-old male presented with diffuse redness and scaling all over the body for 3 months. He gave history of many such episodes involving the whole skin in the last 4 years. His father had bronchial asthma and patient had dry itchy skin since childhood. Repeated episodes left his skin dark thickened, with increased skin markings on flexural parts. Eight months prior to this episode, he had developed herpes zoster involving the right T11 dermatome. After treatment, the lesions had resolved with minimal scarring. General physical examination was normal. Cutaneous examination showed diffuse erythema with fine whitish scales and mild induration over most of his skin. The forehead and flexural areas were lichenified while the neck had a dirty grey appearance. However, there was only mild erythema and scaling in the right T11 segment, which was previously involved by herpes zoster [ Figure 1 ]. The patient had not noticed any area of sparing in the earlier similar episodes prior to the development of herpes zoster.
On investigation, complete hemogram was normal except eosinophilia (12%). Liver, renal, thyroid function tests, and urinalysis were in the normal range. Chest X-ray and electrocardiogram revealed no abnormalities, and Mantoux test was 5 × 5 mm. The serum immunoglobulin E level was >6400 IU/L (normal <70 IU/L). The skin biopsy from erythrodermic site showed mild hyperkeratosis, parakeratosis, acanthosis, and a dense dermal infiltrate of lymphocytes and eosinophils. The skin biopsy from the spared zoster site showed thinned epidermis and scanty dermal infiltrate with absence of eosionphils [ Figure 2a -d]. CD1a staining in the upper layer of the dermis was significantly more in the erythrodermic site. The intraepidermal region in the spared zoster site had few areas of staining for CD1a, while no such staining was present in the deeper dermis [ Figure 3a and b].
The term isotopic nonresponse is known as Wolf's postherpetic isotopic nonresponse because the most commonly spared lesion is a previous herpes infection. It is defined as the sparing of an eruption (dysimmune reactions, tumor spread) at the site of another unrelated and already healed skin disease (varicella zoster virus/ herpes simplex virus). [2] [3] [4] [5] A large body of evidence has shown that the skin, the nervous system, and immunity are closely associated by cytokines and neuropeptides (neuroimmunocutaneous system).
When this system is destabilized in a given district, by any cause (nerve lesion or infection, e.g. herpes zoster, amputation Figure 3b : Compared to the healed zoster site having few areas of staining for CD1a, absent staining in the deeper dermis trauma, radiodermatitis), the district itself becomes a vulnerable site, prone to harbor locus minoris resistentiae or be rejected locus maioris resistentiae by a wide range of immunity-related disorders (opportunistic infections, primary or metastatic tumors, immune reactions). This innovative unifying concept has been termed as "the immunocompromised district." 6 Postherpetic isotopic nonresponse is an example of locus maioris resistentiae. T regulator cells may persist at these sites and Langerhans cells may be less in number, and/or in antigen presenting capacity, which may further lead to increased resistance to dysimmune reactions at these sites. This pathomechanism possibly lies at the heart of the Wolf's isotopic nonresponse. 6 Our patient had decreased staining for CD1a in the previously zoster affected site vis-à-vis erythrodermic site. Also, eosinophils were lesser in the erythroderma-spared site in this case. Skin biopsies from the healed herpes zoster affected dermatomes in earlier studies have shown a similar reduction in the Langerhans cells and the dermal nerve network. 7, 8 Fukuda et al. also found lymphocytic infiltration, eosinophils, CD1a, and ICAM1 expressing cells to be lesser in the spared areas. 9 Twersky and Nordlund hypothesized that epidermotropic lymphocytes interact with Langerhans cells, and epidermotropism would be absent in areas without Langerhans cells. 2 Tenea et al. described similar sparing of herpes zoster virus area by Stevens Johnson syndrome due to carbamazepine, and they suggested that the virus increases Th1 cytokine profile with overexpression of tumor necrosis factor-α, interferon-γ, interleukin-2, and limits the presentation of viral peptides by major histocompatibility complex class I, II. Table 1 lists reports of this rare phenomenon in the literature. Most authors agree that decreased number of Langerhans cells and a dysregulated immune response (due to less antigen presentation) are probably responsible for the nonresponse. [10] [11] [12] To the best of our knowledge, there are no cases reported showing Wolf's isotopic nonresponse from India. How, if at all, the decreased numbers of the dermal Langerhans cells and denervation are responsible for the sparing of the previously healed herpes zoster site by generalized cutaneous eruptions can only be a matter of speculation.
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